Tolerance and long-lasting peripheral chimerism after allogeneic intestinal transplantation in MGH miniature swine.
Clinical intestinal transplantation (Int-Tx) is limited by high rates of rejection, infection, and graft versus host disease. To improve clinical outcomes and eliminate the comorbidities associated with chronic immunosuppression, the induction of donor-specific tolerance to intestinal grafts is desirable, especially in the pediatric population. This study determined the ability of intestinal grafts to facilitate tolerance induction in major histocompatibility complex (MHC)-inbred miniature swine. Seven MGH-miniature swine received heterotopic intestinal grafts, two across MHC-matched, minor-antigen disparities, three across a class I MHC disparity with 12 days of cyclosporine A, and two across a class I MHC disparity without an immunosuppressant. Chimerism was assessed by FACS analysis and immunohistochemistry. Cell-mediated lympholysis assays were used to assess antidonor responses. Two animals receiving intestinal grafts without an immunosuppressant developed antidonor IgG in 14 days and rejected these completely. All other grafts were accepted with 12 days of cyclosporine A across both MHC-matched and MHC class I barriers. Cell-mediated lympholysis assays showed donor-specific unresponsiveness by day 30 across MHC class I barriers. Greater than 15% peripheral donor cell chimerism persisted for more than 60 days after MHC-matched Int-Tx. Although less than 1.5% peripheral donor cell chimerism was seen during the maintenance period after class I-mismatched Int-Tx, 5% to 10% myeloid chimerism was found in the peripheral blood 14 to 90 days after Int-Tx. FACS analysis demonstrated that 1% to 2% of lymphocytes in the graft mesenteric lymph nodes were CD4/CD25(HIGH+)/Foxp3(+) cells. To our knowledge, this is the first demonstration of tolerance induction and persistence of chimerism in a large animal intestinal transplant model.